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Objectives

This tutorial gives experience using test design based on use-case scenarios. By the end of this
tutorial you should have experience in developing test cases derived from use-case scenarios.

Prework

Read the following derivation of a test-case from a particular use-case scenario path. (Taken

from Binder, pp. 5791t.)

A flow graph is a highly-testable model of interactions. It may be derived from a sequence

diagram and describe an actual sequence of messages passed or it may exist at a higher level and
describe actor-system interaction in a use-case. A scenario is one path through the flow graph. A

path set may be derived which provides branch and loop coverage of the graph.

The sequence diagram below shows what happens when a customer inserts a card into an
hypothetical ATM. The range of options presented to the user allows for many difference
scenarios each of which should be tested, but what are they? Paths traced on a flow graph
derived from the sequence diagram correspond to test cases.
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Note that this diagram does not use UML 2.0 notation.
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Fault Model

Each scenario is a path through the sequence diagram /flow graph. Each object or subsystem
interface that participates in the scenario must be physically correct and must provide a correct
implementation of its responsibilities. In addition, the overall design to produce the response
must be correct. The following bugs can occur in a scenario implementation.

e Incorrect or missing output

e Acceptance of incorrect selection or object

e Action missing on external interface

e Missing function/feature in a participant

e Correct message passed to wrong object

e Incorrect message passed to right object

e Message sent to destroyed object

e Correct exception raised but caught by the wrong object

e Incorrect exception raised to the right object

e Incorrect usage of target environment services

e Incorrect or ineffective memory allocation/deallocation resulting in an abnormal end or
degraded performance

e Unbalanced or incorrect serialisation of server resources, ¢.4. a single client can lock a
shared remote object for an arbitrarily long interval

e Unnecessary polling

e Task deadlock

e Priority inversion leading to process starvation
e Inadequate performance

If a bug exists it must lie on at least one round-trip path through the sequence diagram. To
reach the bug the path must be taken. The test model covers all round-trip paths to ensure these
bugs are reached. Once reached, gross interface bugs are more likely to be triggered than
performance, exception or memory bugs.

Test Strategy

Sequence diagrams are not ideal for testing. They strike a good balance between too much and
too little detail but do not provide a good representation of repetitive, recursive or conditional
tasks. Tracing paths on a sequence diagram can produce a visual mess. A sequence diagram can
be turned into a flow graph, which is more easily testable.

Test Procedure
Translate the sequence diagram into a flow graph.
Identify paths in the flow graph (bypassing loops if possible in this step).

Choose the longest or most complex entry/exit path and colour/trace this path.
Choose a new colour.

Trace a new entry/exit path that has not been coloured yet.

Repeat b) and ¢) until all decision branches have been coloured.

Make a table containing a row for each path. Copy the conditions that must hold for
each path in the table. For example, suppose that the condition is that [a==b]. The true
path condition is [a==b] and the false path condition is [a!=Db].
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Two more tests are needed to meet iteration coverage: one iteration; and the maximum or high
iterations.
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Pick any path that leads to a loop entry.

) Copy the path conditions up to the loop entry to the table. Revise the condition for the
loop predicate to allow one iteration. If possible, append different exit paths after the
loop exit.

h) Pick another path that lead to the loop entry.

i) Copy the path conditions up to the loop entry to the table. Revise the condition for the

loop predicate to allow the maximum number (or a high number of) iterations. If

possible, append different exit paths after the loop exit.
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Tasks
1. Derive a test case for the path through the use-case indicated by the dotted grey line.
2. Write down the path(s) that attempt(s) to effect a transaction with a stolen card.
3. Consider the following constraints on the system: ‘the card is an ATM card’ and ‘the

information on the card is readable’. Develop test cases that attempt to break these
constraints.

Labwork
1. Develop a use-case/sequence diagram/flow graph for the transaction Withdraw Notes,

which might be a typical ATM use case. Feel free to use the sequence diagram above as a
fragment of the new sequence diagram.
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2. Derive test cases to exercise this use-case.
3. Discuss how one might run these tests and record the results.

Any tests on a live ATM system arve undertaken at a student’s own visk and should be
limited to passive queries such as balance transactions.
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